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Clinical Problem 
Fatigue Testing 
According to OSHA, 28.3% of workplace injuries in hospital 
settings are incurred while physically moving patients.  Our 
project addresses when patients are required to be moved 
from their powered wheelchairs to a dentist chair.  Patients in 
powered chairs have seats designed to accommodate their 
body, unlike the dentist’s chair, so enabling them to stay in 
their seats is a major boon. 
Final Design 
Design Considerations 
Linear Actuators 
SolidWorks was used to test the individual components for 
fatigue over 10,000 load-unload cycles.  None of the 
components experienced any damage according to the 
simulations. 
 
 
Material Choice 
The primary metal choice for our main components is 
Aluminum 6061-T6.  This was chosen due to its light weight, 
resistance to corrosion, and structural strength.   
The axle will be constructed out of Alloy steel due to its high 
strength and resistance to galvanic corrosion when coupled 
with Aluminum 6061-T6.  
 
 
Our goal was to create a system that is able to support the 
weight of a patient in either a powered or manual wheelchair. 
The system also has to be capable of tilting back to the near 
horizontal position that dentists traditionally work on their 
patients at.  Additionally, the Q-Straint restraint system will be 
implemented to secure the chair to the tilting platform, as 
well as restraining the patient to their chair.  This prevents 
them from sliding backwards.  The system also needs to fail 
safe to prevent patient injury. 
 
Linear actuators are an electro mechanical system that act 
similarly to hydraulic systems.  They were chosen due to 
their very high reliability when compared to hydraulics.  They 
also require less maintenance, and can be run off of a 
battery backup system in the event of a power failure.  Our 
design calls for two 1000 lb linear actuators that provide 
enough force to lift the heaviest of powered wheelchairs.   
 
Our final design meets all of our design considerations.  It 
tilts back 80 degrees which allows dentists to work in a more 
comfortable position.  The device also has larger dimensions 
than similar products, which allow for any powered 
wheelchair to be used on it.  The larger dimensions prevent 
patients from needing to be transferred out of their 
wheelchair.  The device contains several redundant fail safes 
that ensure the patient wont be injured in the event of a 
mechanical failure.  The divice is also simple to use, as it can 
be controlled and set to any angle by simply holding a 
switch. 
